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Abstract 
This study examines the strategies followed by herders to pass their stock through the lean winter period in post-Soviet 
Kyrgyzstan determined by markets sizes and accessibility. During de-collectivization after independence, animals from 
collective farms were distributed to families. Support services and facilities such as animal transportation, irrigation 
infrastructure and fodder imports collapsed. Herders had to adjust to this new situation. The study reviews the current 
strategies adopted by herders in three villages that differ in access to markets and land use. Results show that big urban 
markets are impacting the rural areas in its vicinity to diversify cropping and feeding strategies to produce fresh milk, 
vegetables and fruits to meet the urban demands.  To ensure regular supply of milk to urban areas the milking cows are 
not sent to remote pasture areas in summer and kept at higher plane of nutrition during lean winter periods. 
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1. Introduction 
Herders in Kyrgyzstan are facing a new livestock management conditions after independence because they 
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do not follow the same long distance transhumant lifestyle and do not have a collective production support 
system as they had under the Soviet regime [1]. With cessation of state support, Kyrgyz herders are obliged to 
devise strategies to pass their livestock through lean winter periods with temperatures dropping to -30°C. 
Unlike the state controlled Soviet system, access to markets are now directly influencing husbandry choices 
and production outputs [2].This study analyzes the effect of the size of the nearest markets on herders’ 
strategies to pass through the lean winter in post-soviet Kyrgyzstan.  
Historical background shows that two centuries ago year-round grazing gradually transformed into 
partially intensive husbandries [3]. In the second half of the 19th century, Russians developed irrigation 
infrastructures to produce hay for lean winter feeding [4]. The process of forced consolidation of land and 
labor (1930’s collectivization) into collective farms during Soviet era led to the creation of a support system 
for extensive pastoral production. This included pasture improvement, concentrates import, veterinary support 
services and a livestock trucking systems to facilitate herders’ mobility. After Kyrgyzstan achieved statehood 
in 1989 this support system gradually terminated [5]. The annual import of concentrates was reduced by more 
than half in 1993 and virtually stopped by 1999 [6]. Before de-collectivization, the entire arable land, either 
“irrigated” or “rain-fed”, was used for fodder production. The gradual cessation of concentrate imports and an 
agricultural shift towards growing grains and vegetables in place of hay crops further contributed to drastic 
destocking [7]. The devaluation of the local currency compelled livestock owners to use their animals as an 
exchange currency, to sell them, often at a very low price, or to consume them. In 1995 the state de-
collectivized the farm assets and distributed the livestock to individual households [7].  
Since 2000, new herding patterns have emerged with stratified herd size groups; large and medium herds 
resuming seasonal pastoral movements [8]. Generally all herders retain 1-2 milking cows and a few sheep for 
homestead use and grazed on near village pastures on turn by turn basis. The current strategies to pass through 
lean winter include a combination of shifting herds to less severe winter areas, de-stocking and storing feed.  
Sales from urban markets influence rural economy. Hence the size of the urban market in the vicinity of 
rural areas in Kyrgyzstan is likely to influence the livestock husbandry strategies to cope with lean winter 
periods. Our hypothesis is that in rural areas dairy oriented livestock husbandry dominates closer to large 
markets and meat oriented husbandry dominates away from large markets. The dairy oriented herders will 
focus on maximizing the availability of good quality feed, while the meat oriented herders will focus on de-
stocking to pass through lean winter. To our knowledge, these new strategies remain largely unstudied. The 
objective of this research is to document the effect of the size and proximity of the market on herder’s 
husbandry choices to pass through lean winter which ultimately have an impact on the pasture conditions. 
2. Methodology 
Data was collected between May 2007 and February 2008. Three villages of comparable sizes and located 
within 20km radius to different sized urban centers were selected (Table 1). The village council (Aiyl Okmotu) 
provided records of households and their herd sizes. 
Table 1. Overview of households sampled and winter characteristics for each village  
Name of selected village Households Corresponding urban center 
Total Selected Name status population 
Tosh Bülak  366 204 Bishkek National capital 700’000 
Karachy 286 94 Naryn Provincial headquarter 42’000 
Tolük 249 108 Kochkor District headquarter 16’000 
A semi-structured questionnaire was used to assess herders’ livestock husbandry strategies for lean winter. 
The household herd size did not take into account the number of poultry or other occasional animals such as 
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donkeys or rabbits. Households without livestock, constituting about 10 percent of total households, were not 
taken into account. At least 30% of households in each village were randomly interviewed on their land 
allocation for hay crops and changes in herd composition through pre-tested questionnaire. When a household 
head was absent or reluctant to respond, the next household was approached.  
Paired-sample t-tests were used to compare the herd size of different livestock species in summer and 
winter. One-way ANOVA was used to compare the total land allocated for fodder production among three 
selected villages. Tukey’s post-hoc test was used for comparing differences among the means.  
3. Results 
3.1. Destocking before the Lean Winter Periods 
The general rule for destocking is to cull the least productive animals first [9] either through selling, 
slaughtering for domestic consumption, or by shifting to other villages with less severe climatic conditions. 
Marriages and other festivities organized in autumn provide a useful opportunity for destocking. The 
destocking measures differ for different species among the three selected villages. 
Table 2. Comparison of summer and winter herd composition means per household 
Variable t value df Sig. Summer Mean (SD) Winter Mean (SD) 
Mean diff 
(95% CI) 
Percent reduction 
Tosh Bülak 
Sheep 3.839 203 *** 14.72 (45.25) 9.34 (27.32) 5.38 36.5 
Goat 1.798 203 * 4.93 (16.45) 4.54 (14.59) 0.39 7.9 
Cattle 6.430 203 *** 4.35 (5.31) 3.43 (3.58) 0.92 21.1 
Karachy 
Sheep 3.461 93 *** 22.2 (66.3) 14.8 (46.4) 7.36 33.2 
Goat 5.237 93 *** 6.4 (10.5) 4.6 (7.3) 1.81 28.2 
Cattle 4.470 93 *** 2.6 (2.4) 2.03 (1.6) 0.56 21.5 
Tolük 
Sheep 4.536 108 *** 67.6 (162) 35.5 (89.2) 32.10 47.5 
Goat 5.452 108 *** 11.36 (17.94) 7.22 (10.7) 4.14 36.4 
Cattle 4.262 108 *** 5.05 (7.24) 3.51 (3.96) 1.53 30.3 
Significance: NS = not significant, *P < 0.05, **P < 0.01, *** P < 0.001.  
The paired t-test shows that the destocking is highly significant for sheep and cattle in all the three villages 
irrespective of their access to urban markets. The destocking in goat is highly significant in Tolük and 
Karachy, (P < 0.001) and significant (P < 0.05) in Tosh Bülak owing to the fact that goats are used for 
fulfilling homestead milk requirement during lean winter, while milk from cattle is sold to the urban market in 
Bishkek. The higher standard deviation (SD) in Table 2 shows the resulting variation in household herd size. 
The larger small ruminant herds are mostly in areas farthest away from bigger urban markets. The cattle herds 
are comparable in the three villages. However, in Tosh Bülak, milk is marketed in Bishkek, with a higher 
demand for dairy products. In Karachy and Tolük cattle milk is kept for herders homestead use. In Tosh Bülak 
35.2% households are primarily dependent on milk sale, while in Karachy and Tolük only 2% of households 
are primarily depending on milk sales. Tolük herders (26.3%) are mainly dependent on meat sales compared 
to 14.7% in Karachy and 6.1% in Tosh Bülak. 
3.2. Fodder Production for Lean Winter Periods 
Table 3 shows the variation in percent of total land allocation for winter hay production. The mean land 
availability was 2.16±0.57, 1.37±0.39 and 0.52±0.56 hectares per household and the mean land allocation for 
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hay crops was 42.7% ±4.56, 72.7% ±4.78 and 71.6% ±7.96 in Tosh Bülak, Karachy and Tolük respectively.  
Table 3. Comparison of the means of percent land allocation for hay crops 
Variable Mean diff. Sig. 95% CI of diff 
Tosh Bülak vs Karachy -30 ** -50 to -10 
Tosh Bülak vs Tolük -29 ** -48 to -10 
Karachy vs Tolük 1.1 NS -21 to 23 
Significance: NS = not significant, *P < 0.05, **P < 0.01, *** P < 0.001.  
The one way ANOVA and the corresponding Tukey’s post-hoc test (Table 3) shows that significantly less 
percentage of land is allocated to hay crops in Tosh Bülak in comparison to the other two villages. Tosh Bülak 
has the largest per house land holdings and they can thus afford to divert a larger proportion of land to grow 
vegetable and orchards to meet the demand of Bishkek’s residents forming the country’s largest city. The 
production season in Tosh Bülak is longer than the other two villages and three cuts are obtained from 
Medicago and Sainfoin hay crops compared to one and a half in Karachy and none in Tolük. Hence, with 
twice the hay harvest in Tosh Bülak compared to Karachy per unit of land, herders of the former can optimize 
their land allocation towards the production of hay crop along with vegetables for the Bishkek market. The 
variation in percent of the land allocation for hay appeared as non-significant between Karachy and Tolük. 
To continue sale of milk to inhabitants of Bishkek, the Tosh Bülak cattle herders are increasingly basing on 
intensive dairy oriented husbandry and do not use anymore their remote pastures during summer for cattle 
grazing. They can arrange diverse feed ingredients through purchase of concentrates, cultivation of fodder 
beets and carrots as feed and production of residues like wheat/barley straw, maize stalks and potato peelings 
for feeding during lean winter periods. Because of cash inflow from milk and milk product sale at higher 
prices the dairy cattle herders in Tosh Bülak purchase high quality hay from the neighboring villages. In fact 
63% herders in Tosh Bülak purchase concentrates from the urban market compared to only 17.2% in Karachy 
and 8.6% in Tolük. In Tolük, due to climatic constraints, predominantly barley is produced and used both as 
feed and food. In Karachy one and a half cut from Medicago and Sainfoin hay crops and wheat/barley straw 
fulfill the feed requirements during lean winter periods. The herders in Karachy and Tolük send cattle to 
remote pastures for grazing during summer season 
4. Discussion 
The result shows that husbandry choices in rural Kyrgyzstan are partly dependent on the access to and size 
of the urban centers, and partly on ecological conditions. The quality of forage on near village natural pastures 
in winter declines rapidly and remains low throughout the season [10]. Herders may anticipate this by 
destocking or increasing feed storage [11]. Such strategies nevertheless vary depending on herders’ 
anticipation of the severity of the winter [12] and economic conditions. De-stocking is followed as a strategy 
to keep the herd according to the hay and crop residues available in the store for lean winter periods. In 
Kyrgyzstan de-stocking is followed in all villages, irrespective of the size of the neighboring urban center.  
Herders gradually reduce the ration to keep animals alive throughout the winter and may extend the autumn 
grazing as far as possible. While this may be valid for remote villages, herders’ in the vicinity of larger urban 
centers are obliged to keep their livestock on improved plane of nutrition during winter to produce milk for 
urban demand. Urban areas are thus impacting the rural areas in its vicinity to diversify cropping and feeding 
strategies. In the remote rural areas herders are still struggling to devise affective strategies to pass through the 
severe winter and are confronted with severe losses during occasional extreme winters. More than two thirds 
of today’s Kyrgyz herders were inexperienced as they did not rear livestock before de-collectivization. They 
were recipients of livestock after the redistribution of agriculture assets during de-collectivization and many 
of these herders lack pastoral management skills. In general new and innovative solutions are required to help 
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herders in overcoming hardships of different kinds. Insurance schemes to compensate for losses could be one 
possible solution. Therein herders could contribute to a fund which can support them in times of extreme 
winters and animal losses. This fund could function as an insurance to compensate and prepare for 
contingency planning, whereby winter feed could be supplied in case of emergency. The new Kyrgyz pasture 
law [13] has devolved pasture management to the village level (Ayl Okmotu). The Ayl Okmotu is now 
authorized to collect pasture taxes to be mostly spent at village level, deliver grazing permits and regulate 
pasture use. Part of this tax could – or should - be relegated to such a contingency fund. For this to be efficient, 
specific training and capacity building in pasture and livestock management and monitoring would be useful 
in order to secure a sustainable livelihood for the herders and to maintain the productivity of the Kyrgyz 
pastures [14]. 
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